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A. least one drawing originally filed was informal and the prim reproduced here is taken from a 



later filed formal copy. 
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A RADIOTEL EPHONE HAMDSPT 

The invention relates to a radiotelephone handset and user interface thereto. 

The user interface, i.e. those elements of the handset that interact with the user is of 
vital importance: Important user interface considerations include, the ease with 
which the phone can be operated, the ease with which it can be.transported and the 
comfort of use. 

In the past, emphasis has been placed on designing the front of a handset, making It 
smaller and designing relatively large displays that allow information to be clearly 
presented to a user. As handsets become smaller they are better adapted for single 
hand operation. With this comes a range of other considerations. 

Single handed operation of a radio telephone has clear advantages. These can 
only be realised effectively if the user finds it comfortable to operate the telephone 
when it is held in one hand. As modern phones are becoming increasingly small it 
is for the phone designer to assist In design of the phone to promote single handed 
operation. 

According to the present invention, there Is provided a radiotelephone handset 
comprising a housing having a front and a rear face; and a user interface 
comprising a display and input means responsive to a user to manipulate the 
contents of the display; wherein the display is provided on the front face and the 
input means on the rear face. 

The provision of the input means on the rear face of the handset promotes single 
handed operation. Furthermore, the user's hand does not obscure the display frbm 
view when, for example, making a menu selection. Moreover, such input me; 



means can 



2 



perform the.functior^s of the various function keys usually found on the front face of 
a handset. 

The input means may manipulate text and/or cursors, for example by scrolling them 
on. off or across the display. The text may be numeric and/or alphabetic and may. 
for example, correspond to a function (such as a memory or menu function). The 
input means may select such a function displayed on the display. For example, the 
user may press the user input means to move a cursor to highlight a function 
displayed on the display, and once the requisite function is highlighted, the user 
may press the user input means again to select that function. 

the input means may be a touch input means or touchpati. such as a touch screen, 
key or array of keys, mat having a pressure sensltve region or regions, rolling 
means (e.g. ball or vktieel) or the like. 

The input means may comprise a plurality of regions, each said region being 
responsive to the user to manipulate the contents of an associated region of the 
display. Preferably in such a case, each input region is positioned behind its 
associated display region. 

Optionally, at least one of the touchpad (input means) regions is responsive to the 
user to select a function displayed in an associated display region. In such a case, 
the function displayed in a display region may be selected in response to pressure 
being removed from the associated touchpad region. Alternatively.it may be 
selected in response to pressure being applied to the associated touchpad region. 

The invention will now be described in greater detail with reference to figures 1 to 11 
of the drawings of virfiich:- 

figure 1 is a perspective view of a radiotelephone handset; 



figure 2 is a side view of the haridset of figure 1; 
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figure 3 is a rear view of the radiotelephone handset of figure 1 according to an 
embodiment of the present invention; 

figure 4 is a top plan view of the handset of figure 1 ; 
figure 5 is a bottom plan view of the handset of figure 1 ; 

figures 6 to 11 illustrate radiotelephone handsets according to alternative 
embodiments of the present invention; 

figures 12 illustrates scrolling a new menu on the display using a single softkey, 
such as that of the handset in figure 8; 

figure 13 illustrates the selection of a phone number from a phone book using a 
single softkey; and 

figure 14 illustrates scrolling an alternative menu on the display according to an 
embodiment of the present invention. 

Figure 1 shows a handset 1 according to an embodiment of the invention. The 
handset 1 comprises a user Interface having a keypad 7, a display 3, an on/off 
button 4, an earpiece 5, and a microphone 6. The keypad has a first group 7 of 
keys In the form of alpha-numerical keys, by means of v/hich the user can enter a 
telephone number, vwrite a text message (SMS), write a name (associated with the 
telephone number), etc. The user uses the first group of keys primarily for entering 
data in the telephone (enter events). 

The keypad additionally comprises a second group of keys which, In this 
embodiment, comprises operation keys 8 or soft keys whose function depends on 
the present state of the telephone. The default function or the present function of 
the operation key 8 is displayed in a predetermined area of the display 3. The 
second group of keys additionally comprises a scroll key 9 by means of which the 
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user can scroll selectively from one item to the preceding or the succeeding itefn in 
the menu loop of the telephone, while he gets access to a submenu loop under the 
item concerned in the main menu loop by activation of the operation key. The 
keypad additionally has a send key 1 0a and an end key 1 0b. v^ich respectively may 
be used for initiating and ending a call. 

The handset may be used in connection with telephone networks, such as GSM and 
AMPS cellular networks and various forms of cordless telephone systems. A 
microphone records the user's speech, and the analog signals fomned thereby are 
A/D converted in an A/D converter before the speech is encoded in an audio codec 
unit. The encoded speech signal is transferred to a physical layer processor, which, 
for example, supports the GSM terminal. software. The processor also forms the 
interface to the peripheral units of the apparatus, including the display and the 
keypad (as well as SIM. data, power supply. RAM. ROM. etc.). The processor 
communicates with an RF part via a baseband converter and a channel equalizer. 
The audio codec unit speech-decodes the signal, which is transferred from the 
processor to an earpiece via a D/A converter. 

In this embodiment, the phone is also provided with a headset connector, the cover 
41 for can be seen in Figure 4. When the headset is connected to the 
connector, the processor causes the decoded received speech signal to a 
loudspeaker of the headset, as opposed to the phone's earpiece. This provides 
improved privacy. 

Moving user interface,features from the front face of the handset to another face or 
:faces enables the phone to be reduced in size, particularly in length. Moreover, it 
often results in an ergonomically improved handset. For example, keys placed on 
the rear of the handset assist single handed operation, enable more accurate 
operation as they are actuated using a finger instead of a thumb, and are more 
accessible when the user is in a call. Also, the user's view of the display is not 
hindered by the presence of a thumb across the front of the phone when selecting 
menu options, for example. Various types of user interface input means positioned 
off of the front face of the handset are exemplified in the accompanying drawings. 
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Figure 3 Illustrates the rear cover 20 of the handset shown In Figure 1 . A scooped 
recess 21 can clearly be seen located partly In the rear cover of the handset above 
a battery pack 22 and partly in the rear casing of the t)attery pack 22 and extending 
toward the top of the rear cover 20 of the handset 1 . The scooped recess 21 is 
positioned substantially behind the handout's display 3 and in a position arranged to 
comfortably accommodate the user's fingers when the earpiece 5 of the handset Is 
held to the userfs ear. 

The scoop is lateral confined by banks 23. 24 within the margins of the rear cover of 
the handset and the battery pack. The addition of a scooped recess encourages the 
user to hold the phone in a particular way as the feel of the phone in the hand Is 
enhanced if one of more of the user's fingers are placed in the scooped recess. The 
position of the scoop can be used to encourage the user to hold the handset in a , 
predetermined manner which can be used to enhance the operating characteristics 
of the radiotelephone handset particularly those related to single-handed operation 
of the handset. . . ' . 

The scooped recess Improves the ergonomics of the handset. Such positioning 
enat)les the handset to be operated more comfortably by the user. It is particularly 
agreeable to hold the handset in one hand and operate the keys on the front face of 
the handsel with the thumb. The natural position the hand is inclined to take when 
nestling a handset with a scooped recess in accordance with this embodiment of the 
present invention means that the alphanumeric keys and in particular the scroll key 
are within reach for the user's thumb as it moves naturally across the front face of 
the phone. No unnatural extension of the thumb along a vertical axis is required to 
operate the scroll key. Also, the depression of the scroll key only requires 
movement of the thumb from its socket and does not require any other hand 
rnovement. Hence, the handset can be held and readily operated using the same 
hand. 

The positioning of the scroll key 9 obliquely improves the ergonomics of the 
handset. Such positioning enables the key to be operated more comfortably by the 
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user It is particularly agreeable as the two depressible elements of the scroll key 
are >vithin reach of the user^s thumb as it moves naturally across the front face of the 
phone. No unnatural extension of the thumbalong a vertical axis is required. Also, 
the depression'of these elements of the scroll key 9 only requires movement of the 
thumb from its socket and does not.require any other hand movement • Hence, the 
handset can be held and the scroll key readily operated using the same hand. , 

Although depicted in this embodiment located partly in the rear cover of the handset 
and partly in the rear casing of the l?.attery. the scooped recess 21 could, in other 
ernbodiments. be formed v^holly in either. The scooped recess 21 could be larger or 
smaller than that depicted. The design and position of the recess is not critical. ,t ,s 
desirably, however, configured to accommodate finger tip% of a userwhen holding 
the radiotelephone handset 1 to the ear during conversation. However, the position 
of at least a portion of the recess directly aboye the battery 22. makes it easier for 
the user to depress any release mechanism 25 for withdrawal of the battery. 

In this figure, the handset comprises a user interface in the form of a single key 26 
in a top comer of the rear cover 20 of the handset. This key may have a dedicated 
funcliori or it may be a softkey,. ' 

For example, the key 26 may have a dedicated function, such as a voice recognition 
■ function: vvhich enables the user to store and retrieve data fromt^ 

memory (e.g. phonebook function). Insuch,a 6ase. the:user could . press the key to 
activate the voice recognition rriode. He would then give the requisite • 
instructions/data orally, into the microphone 6, which in turn would convert them into 
electrical signals which the processor would then process. The processor matches, 
instructions with predetermined stored instructions, and controls the handset 

accordingly. For example. If the instruction was to save, the processor would save 
the subsequent data input by the user either orally or yia the alphanumeric ke^^^^^ 

Alternatively, if the comrhand was to retrieve a phone number from the phonebook, 
then the processor would endeavour to match the data input by the user to a stored 
phone book entry. Ifa match occurred, data would be retrieved and would ideally 
be output by the loudspeaker, and may additionally be displayed on the display 3. 
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The key 26 could then be used to verify the retrieved data Is correct, and thus cause 
the number to be dialled. At the end of the call the user may end the call by 
pressing this button again. 

An alternative dedicated function for this key would be a voice recording function. In 
this case, the user could press the key during a call to record the whole or part of a 
conversation (e.g. just for a period, and/or just the user's voice or just the other 
party's). For example, the user could press the key once to activate recording and 
press it a second time to end recording. 

On the other hand, the key 26 may be a softkey. For example, it might provide both 
of the aforementioned functions, the voice recognition function when the phone is in 
an Idle state (e.g. when a call Is not In progress) and the voice recording function 
\Mien a call Is In progress (or at least when voice signals are received by the 
earpiece and/or the microphone). 

Figure 6 shows alternative user interface features on the rear of a handset. This 
handset comprises an user interface Input 60 which manipulates the contents of the 
display. This input 60 may be, for example, a touch screen, a single key, an array of 
keys a mat having a pressure sensitive region or regions, or the like. In the 
embodiment shown, the user interface Input 60 Is a touchpad which has a plurality, 
of pressure sensitive regions 64^. The display has regions con-esponding to 
these, as referenced 61-63 in Figure 6(b). Preferably the con-espondIng regions of 
the touchpad mirror those of the display. This assists the user in accurately 
selecting the function shown in a particular region of the display. The input 60 may 
comprise regions which have a dedicated function, which operate as a softkey or a 
combination of both. In the example shown, the regions 65 and 66 of the touchpad 
have dedicated functions, namely send and end call functions as indicated In 
corresponding display regions 62 and 63. However, region 64 of the touchpad may 
operate as a softkey, for example, as the key 26 of Figure 3 does. Its function can 
be indicated by an Icon in the con-esponding region of the display, so that the user 
knows v^ich region of the rear of the handset to press to select a voice recognition 
function when the phone is in an idle state (e.g. when a call is not in progress) and a 
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voice recording function when a call is in progress (or at least when voice signals 
are received by the earpiece and/or the microphone). 

•■ . • . ■ 

The handset also has a separate key 67. An advantage of such a key Is that it can 
be readily found by the user during a call, without having to look at the phone's 
display, for example. Hence, it may be preferable to have an in call function such as 
voice recording function associated with this key. as opposed to (or as a short cut 
to) 'being associated with the input 60. 

The provision of a user interface input 60 for manipulating the contents of a display 
on the.rear of the handset has a number of advantages. Primarily, it enables the 
user to hold the handset and control the display informati6n with one hand. It is 
advantageous to have a separate touchscreen to the actual display as the display • 
will not get dirty and its content obscured by dirt or the user's hand. Moreover, in 
single handed use. a user interface input on the front of the phone require thumb 
operation, whereas such an input on the rear can be operated by a forefinger, which 
is much smaller and more agile than a thumb, and thus provides greater accuracy. 
As will be appreciated this is important if reductions in the size of a handset is of 
consideration. 

A further consideration is the elimination of function keys from the front of the 
handset, thus enabling a reduction in its length. For example, the provision of the 
regions 62. 63 on the display and corresponding regions 65. 66 on the touchpad 60 
in figure 6(a) has resulted In the elimination of send and end keys (referenced Ipa 
and b in Figure 1 ) from the front face of the phone. 

Figure 7 shows a handset with an alternative user interface input 70 which 
manipulates data on the display, and eliminates the need for function keys on the 
front of the phone. In this case, the soft keys referenced 8 in Figure 1. which are 
conventionally associated with menu and memory functions, have been replaced by 
regions 71' and 72 of the input 70. and the send and end keys 1 0a and 1 0b by single 
region 75. This embodiment also has a separate key 74. which may again be used 
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for a function concerned with the processing of voice signals supplied to the aiidio 
interface of the handset, such as a vojce recognition and/or recording function. 

! 

Figure 8 shows an alternative user interface input on the rear of the handset. In this 

case, the handset comprises an operation or softkey 81 associated with the display 

and another key 82, which, as in the previous examples, can be a key having a 

dedicated function or a softkey. Again, this key 82 is ideally suited to a function or 

functions which might be required when the. user has the handset to his face, such 

as during a call. The softkey 81 can be used to select the requisite menu options 

etc. from the display. Such operations are shown in figures 12 to 14 and described ' 

below! 

The processor, which serves as the controller unit in a manner known per se is 

connected to the user interface. Thus, it is the processor which monitors the activity 

in the telephone and controls the display in response thereto. Therefore, it is the 

processor which detects the occun-ence of a state change event and changes the 

state of the telephone and thus the display text. A state change event may be 

caused by the user when he activates the keypad, which is called an entry event, 

and also by the network connection of the.telephone or by another event beyond the 1 

user's control, which is called a non user event. Non user events comprise status 

Change during call set-up. change in battery voltage, change in antenna conditions. 

message on reception of SMS, etc. 

The use of a single soft key is based on the idea that the telephone can assume a 
plurality of predetermined states 40.1-40.n, which is illustrated in figure 12. A 
plurality of actions (options 41.1-41.n) may be performed in these states 40.,1-40.n. 
The display image at arrival to state 40.1 may be a telephone number or the name 
of a person contained in the phonebook of the telephone, which is indicated by 
"state". "State" might also cover "Incoming calls", "E-mail received", "SMS received", 
etc. If the display contains a telephone number, the default function 42.1-42.n might 
be "call". The. scroll key 9 allows scrolling from the default function to the group of 
possible functions, to vkrhich the default function belongs. Preferably, the scroll key 
9 scrolls between the default function and the group of possible functions (options), 
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but switches to scrolling between items in the group of possible functions, once this 
group has been selected by means of the soft key 81. The state is maintained 
during such operations. 

AS can be seen from figure 12. a state change event will result in a change from one 
state to another. The new state depends on the old state and the nature of the state 
change event. During an established call ("call established" state), the default 
function of the soft key 81 will according to the preferred embodiment be "end". If a 
new incoming call "is waiting", the user may use the scroll key 9 to scroll the option 
list including items such as "end", "join", "answer" and "swap" onto the display 
without interrupting the call 

Each state 40.M0.n is associated with a predefined group of functions, actions or 
options 41.1-41.0. which are possible precisely for that state. A preferred function 
serving as the default function 42.1-42.n is designated in each of these groups. This 
designation may be performed by the programmer during programming, by the user 
through his redefinition of the default function, or by the telephone itself in that it 
records the frequency of the use of the individual functions and appoints the most 
frequently used one in each group as the default function - optionally with the user's 
acceptance. 

When the telephone changes its state, the soft key 81 can perform the default 
function if it is activated, and the user may scroll between the default function and 
- the whole group of options by means of the scroll key 9. If the group of options is 
selected with the soft key. the user is able to scroll through the group of options with 
the scroll key and to select the desired (designated) function with the soft key. 

When a function is selected with the soft key 81 . the processor runs the associated 
program sequence to execute the function. 

Figure 13 shows the role of the soft key 81 to select a phone number from an 
address book according to a preferred embodiment of the invention. The display 
text is simultaneously indicated with the keys of the keypad which have been 



activated (or in response to voice in a voice recognition system). The display 3 has 
a display image 120 ("idle mode" state) which shows the function of the soft key 8 ai 
a highlighted bar in a predetermined area (soft key display) 121 of the display. The 
function of the soft key 81 in the idle mode in this embodiment is to gain access to 
the main menu loop of the telephone. The upper part of the display 120 shows an 
identification of the network operator concerned (here TDK-MOBIL). The display 
may additionally contain an indicator of the antenna signal strength and a battery 
voHage indicator. These are not shown In the figures, as they have no importance to 
the description of the default function.- " 

When the soft key 81 is activated establishment of a call is attempted, which causes 
the telephone to change to a "call established state", under the control of the 
processor, arid the new function "end" of the soft key 81 is now displayed in the soft 
key display 121. It is shown at the same time in the display that it is attempted to 
establish a call, which is done by the indication "calling...". The number to which the 
connection is to be established is still displayed in the main area 123 of the display. 

The scroll key 9 is used at the idle mode display image 1 20 stage to gain access to 
the phonebook of the telephone under the main menu loop. This causes the 
telephone number and the name code of the first storage location in'the phonebook 
to be displayed in the display. The telephone changes to the "number handling 
state", and the new default function "call" of the soft key 81 is now displayed in the 
soft key display 121. By continued use of the scroll key 9 the user will be able to 
scroll through the phonebook until he finds the number he wants. As the soft key 81 
maintains its "call" function as the default function, the call can still be established 
by depression of the soft key 81 . Then, the call can be established and terminated 
as follows. . / 

When the call has been established, this can be indicated by displaying "connected" 
at the top of the display and by an indication of the telephone by means of which the 
call has been established. The identification in this instance is a name code 123a. 
The default function of the soft key 81 will still be "end", which is shown In the soft 
key display 1 21 . If the soft key 81 is activated once more, the call will be 
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inte-Tupted, and Ih. telephone will return to the ■'idle mode state" with the Idle -TKxie 
display image 120. 

Fioure 14 shows the use of the soft key 81 to select an allemative menu onto the 
display The "idle mode state" with the display image 120 (idle mode display) can 
be changed to a main menu by activating the soft key 81. Here, access to the 
phonebook is presented as delauH. If the user selects this, he may choose between 
»,e individual submenu items in the phonebook shown on the display by image 126. 
1, alternatively whilst in th. "idle mode state", the user had instead begun to enter a 

telephone number, the telephone wo>W have changed to a "number handling sUte 
with a display image 127 with "call" as the defau* function. The user may m this 

case switch to possible fundions In this state (display Image 128) by scrolling suet, 
functions on the display using the scroll key 9. T1«se functions comprise the . 
submenu items (display image 126) of the phonebook, and the -equisKe one rnay be 
selected by scrolling the cursor to highlight it and then pressing the soft key 81. If. 
instead the user had selected the default function in the "number handling state . 
tt« tel^hone would have started establishment of e call (display image 129). 

in figure 8. the scroll key 9 is on the front face of the phone. However, alternatively 
■ n couki be placed on the rear of the phone so as to minimise the number of function 
keys required and to eliminate them totally from the front face of the phone. One 

sud, arrangement can be seen in Figure 9, which shows a single soft key 91 end a 
scroll key 92 on the rear fece Of the handset. The scroll key is slanted so as to 
improve the ergonomics of the handset and make it more comfortable for the user's 
indexflnger, as described above with respect to the use^s thumb when the key ,s on 
the front face. 

Figures 10and11 show altemativ. user inte-tace Input means on the -ear face of a 
handset. They heve flnger actuable rolling-means 101, 111 MO, con*ol the menu 
options on the display. Figure 10 shows a fir^r wheel which can provide saolling 
action m two directions along a single a>ds and figure 11 sho^ a flnger ball which 
can provide a saolling action along further axes. Manipulation of the display ,s 
achieved under processor control b accordance with control signals corresponding 
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to the direction and speed of rotation of the rolling means. This is explained in' 
further detail in EP0463856. The menu options can be selected either by pressing 
on the rolling means or by pressing a separate key 1 02, 1 1 2. 

In view of the foregoing description, it will be evident to a person skilled in the art 
that various modifications may be made within the scope of the claims. 
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CLAIMS ' 

1. A radiotelephone handset comprising: 
a housing having a front and a rear face; and 

a user interface comprising a display and input means responsive to a user to 
manipulate the contents of the display; ■ 

wherein the display is provided on the front face and the input means on the rear 
face. 

2. A radiotelephone handset as claimed in claim 1 . wherein the input means 
manipulates text. 

3. A radiotelephone handset as claimed in claim 1 or 2. wherein the iriput 
means manipulates a oirsor. 

4. A radiotelephone handset as claimed in claim 3. wherein the cursor is a , 
highlighter. . 

5. A radiotelephone handset as claimed in any preceding claim, wherein the 
input means manipulates a function displayed on the display. 

6. A radiotelephone handset as claimed in claim 5. wherein the input means 
comprises a selector for selecting a function displayed on the display. 

7. - A radiotelephone handset as claimed in claim 6. wherein the selector selects 
a function displayed in an associated region of the display. 

8. A radiotelephone handset as claimed in claim 7. wherein the selector is 
positioned behind the associated region of the display. 

9. A radiotelephone handset as claimed in any preceding claim, wherein the 
input means is positioned behind the display. 
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1 0. A radiotelephone handset as claimed in any preceding claim, wherein the 
Input means comprises a toijchpad. 

11. A radiotelephone handset as claimed in claim 1 0, wherein the touchpad 
comprises a plurality of regions, wherein each said region is responsive to the user 
to manipulate the contents of an associated region of the display. 

12. A radiotelephone as claimed in claim 11, when dependent upon claim 9. 
wherein each touchpad region is positioned behind its associated display region. 

13. A radiotelephone as claimed in claim 1 1 or 1 2, wherein at least one of the 
touchpad regions is responsive to the user to select a function displayed in an 
associated display region. 

.14. A radiotelephone handset as claimed in claim 1 3. wherein the function 
displayed in a display region is selected in response to pressure being removed 
from the associated touchpad region. 

1 5. A radiotelephone handset as claimed in claim 1 3, wherein the function 
displayed in a display region is selected in response to pressure being applied to 
the aissociated touchpad region. 

16. A radiotelephone handset as claimed in any preceding claim, wherein the 
input means comprises rolling means actuable by a user's finger to manipulate the 
contents of the display. 

17. A radiotelephone handset as claimed in claim 16, wherein the rolling means 
is a finger wheel. 



1 8. A radiotelephone handset as claimed in claim,16, wherein the rolling means 
is a finger ball. 
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19. A radiotelephone handset as claimed in any preceding claim, wherein the 
input means comprises a l^ey. 

20. A radiotelephone handset as claimed in any preceding claim, wherein the 
input means scrolls intents of the display. 

21. A radiotelephone handset substantially as hereinbefore described with 
reference to. and/or as illustated in any one, or any combination of, figures 1 to 1 1 
of the accompanying drawings with or without reference to any one or any 

combination of figures 12 to 14. 



